Promoting effects of high-fat corn oil and high-fat mixed lipid diets on 7,12-dimethylbenz[a]anthracene-induced mammary tumorigenesis in F344 rats.
Epidemiological studies and laboratory animal model assays suggest that a high intake of dietary fat promotes mammary carcinogenesis as well as colon tumorigenesis. Fat intake in the United States traditionally includes high amounts (30% of total caloric intake) of saturated fatty acids (SFAs) compared to polyunsaturated fatty acids (PUFAs). A recent study suggested that a high-fat mixed-lipid diet (HFML), which simulates the mixed-lipid and high SFAs composition of the average American diet, strongly promotes rat colon carcinogenesis, even when compared to another high-fat diet containing PUFA-rich corn oil. On the other hand, some reports suggest that a high-fat diet rich in n-6 PUFAs promotes mammary carcinogenesis more strongly than a high-fat diet rich in SFAs. Therefore, the present study was designed to compare the effects of HFML, high-fat corn oil diet (HFCO) that is rich in n-6 PUFAs, and a low-fat corn oil diet (LFCO) on 7,12-dimethylbenz[a]anthracene (DMBA)-induced mammary carcinogenesis in female F344 rats. At 7 weeks of age, female F344 rats intended for carcinogen treatment received a gavage of DMBA at a dose level of 65 mg/kg of body weight. Beginning 1 week after carcinogen treatment, groups of rats were then maintained on experimental diets containing LFCO, HFCO or HFML. All rats were evaluated weekly by palpation of mammary tumors and sacrificed 20 weeks after the DMBA treatment. Palpable tumors of mammary glands were detected at the 8, 11, and 19 weeks in the HFCO, HFML and LFCO groups, respectively. Histopathological observation revealed that the incidence and number of mammary tumors in the HFCO group were significantly higher than in the LFCO group. Rats on the HFML diet tended towards a higher incidence and number of mammary tumors compared with the LFCO group, although the correlation was not statistically significant. These results suggest that, for this animal model, both the HFCO and HFML diets promote DMBA-induced mammary carcinogenesis when compared to the LFCO diet, and that the HFCO diet is more tumor-promotional than the HFML diet.